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Abstract
The world is entering a new era - a time when economic wealth is created by knowledge
and skills and the human capital of nations, regions and cities will determine the winners
from the loosers. The paper is focused on the human capital’s performance of the romanian
regions, measured by economic growth and employment, analysing statistical data from
european  sources.  There  are  differences  between  regions  regarding  the  human  capital
endowment, employment and economic growth. The assumption of a  positive correlation
between these variables is partially confirmed. Further researches are needed to measure the
impact of other factors such as: human migration or attractivity of regions. Designing and
developing regional human capital strategies would be a good starting point for a positive
perspective of the Europe 2020 strategy implementation.
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Introduction
It is well known that the human capital is a key factor for economic growth
and the endowment of human capital determines the prosperity of nations. But
according to the lately European empirical studies, disparities in human capital
endowment across nations, but especially across regions, are considerable and are
likely to affect the potential for convergence of those regions of the periphery of
the  European  Union  (EU)  where  the  greatest  shortages  in  human  capital
endowment are found.
The aim of the paper is to analyze the link between the human capital
endowment  as  a  result  of  the  human  capital  investment  and  the economic
development  of  the Romanian  regions (NUTS  2)  expressed  in  terms  of
employment and economic growth.
The  paper  is  divided  into  three  sections:  after  a  brief  review  of  the
literature concerning the human capital measurement at regional level, section 1
provides a short view regarding the relationship between human capital and the
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evidence of the relationship between human capital development and economic
growth of the European regions. Section 3 contains the main findings of the study
regarding the relationship between the regional human capital, employment and
economic growth in the eight Romanian regions.
A  brief  literature  review  of  the  recent  literature  of  human  capital
measurement
The scientists working at the Lisbon Council concluded that the regions of
Europe vary in human capital performances more among themselves than countries
do, based on close comparison of Human Capital Leading Indicators at the national
and regional level.
Human Capital Leading Indicators are key indicators correlated to the local
prosperity: the number of complex jobs in the regions, the number of jobs available
for young people and the easy with which young people can find employment, the
ability to get unemployed back to work and the intensity of investment in research
and development and the volume of local patent applications.
The accumulation of human capital stock plays a key role to explain the
macroeconomic  performance  across  regions.  However,  despite  the  strong
theoretical support for this claim, empirical evidence has been not very convincing,
probably because of the low quality of the data. Dreger, Erber and Clocker (2008)
proposed composite indicators for regional measures of human capital in the EU,
based on different construction principles. They rely on aggregation of individual
facets of the human capital stock. As unvaried human capital indicators they used
the percentage of the people in science and technology in the labor force and the
percentage of scientists in the regional employment. For the multivariate human
capital indicators, as composite indicator, the ingredients are: schooling (all, male,
female, at ISCED 3, ISCED 5-6), human resources in science and technology (all,
male, female, age groups 25-34, 35-44, 45-64, below 25 and over 65) and R&D
expenditure (total, private, public, universities). Their analysis shows a significant
impact of construction techniques on the quality of indicators. While composite
indicators and labor income measures point to the same direction of impact, their
correlation is not overwhelmingly high. Moreover, popular indicators should be
applied  with  caution.  Although  schooling  and  human  resources  in  science  and
technology  explain  some  part of the  regional  human  capital  stock,  they  cannot
explain the bulk of the experience.
1. Human capital and employment in ICT sectors
Izushi and Huggins (2004) looked at the relationships between investment
by individuals in education/training and employment size of sectors/functions that
require high-order human capital in the regions of the EU. They used the number
of students as a percentage of the working age population (15 to 64 years old) as a
proxy for investment by individuals in human capital development. They chosed
ICT-related sectors, including manufacturing of ICT devices and ICT services, as
requiring high order human capital. Their main findings were: for both general and
vocational types of upper secondary education, no significant correlation is found
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high-tech  sectors;  for  tertiary  education,  correlation  between  students  as  a
percentage of the working population and employment in the high-tech sectors is
positive (0.41) and significant (0.005). They found a strong association between
students  in  tertiary  education  as  a  percentage  of  working  age  population  and
volume  of  R&D  staff  (including  business,  government,  and  higher  education
institutions). Correlation between the two is positive (0.54) and significant (0.000).
They  found  as  well,  a  close  association  (correlation:  0.31;  significance:  0.01)
between students in tertiary education as a percentage of the working population
and number of business R&D staff as well. In contrast, no significant association
was found between the number of R&D staff and students in both general and
vocational  types  of  upper  secondary  education  as  a  percentage  of  the  working
population. Their  work  showed  the  tendency  that  investment  by  individuals  in
development of high-order human capital (i.e. tertiary education) is strong in those
regions where there is a strong demand from activities requiring it (e.g. high-tech
industries, R&D departments).
2. Human capital development and regional growth
The results of the analysis developed by Izushi and Huggins (2004) in the
European regions are as follows: a negative association (-0.26) is found between
per worker GDP growth rate and students in tertiary education as a percentage of
the working age population. The association is significant at the 5 % level (0.05);
there  is a negative  association  (-0.35)  between labor  productivity  growth  and
students in vocational type of upper secondary education as a percentage of the
working age population. The results contradict the generally assumed association
between human capital development and economic growth.
3.  Study regarding  the  relationship  between  human  capital,  growth  and
employment in the Romanian regions: main findings
The  paper  is  based  on an  empirical  analysis  of  regions  in  Romania,
regarding human capital development, economic growth and employment, using
statistical data provided by Eurostat, covering the 8 Romanian regions.
On  the  basis  of a  set  of statistical  data  from  2000  to  2007  for tertiary
students as % of working age population and for real growth rate of regional GDP
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Table 1
The relationship between human capital and economic growth
Region
Correlation coefficient
between human capital and
economic growth
North-West 0,47
Central 0,54
North-East 0,08
South-East 0,04
South-Muntenia 0,67
Bucureşti-Ilfov 0,75
South -West Oltenia 0,29
West 0,44
Average correlation coefficient 0,41
Source: Own calculations based on Eurostat data (tables tgs00094, tgs00037)
In  Table  1  it  can  be seen,  as  average, a  positive,  but  not  very  strong
correlation between human capital and economic growth in all regions (0,41).The
exceptions are the regions of North-East, South-East and South West - Oltenia
which are below the average. The regions of Bucureşti, South –Muntenia, Central
and West are above the average of the correlation coefficient.
For a set of data from 2000 to 2009,  the correlation coefficient between
human capital estimated by tertiary students as % of working age population and
the employment rate is shown in table 2.
Table 2
The relationship between human capital and employment
Region Correlation coefficient
between human capital and employment
North-West -0,81
Central -0,43
North-East -0,66
South-East -0,64
South-Muntenia -0,61
Bucureşti-Ilfov 0,88
South -West Oltenia -0,82
West -0,33
Average correlation coefficient -0,43
Source: Own calculations based on Eurostat data (tables 00094, tgs 00007)
Surprisingly,  the  correlation  is  strong  and  negative  in  all Romanian
regions,  except  the  region of  Bucureşti-Ilfov,  where  human  capital is  positive
correlated with the employment rate. A possible explanation of this situation is the
workforce migration between regions and that the jobs are more attractively in the
region of Bucureşti-Ilfov. Between the average of the rate of employment in 2000-
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weak positive correlation of 0,061 was found. These results are in contradiction to
the general assumption that human capital development contributes to the raise of
employment. We have to take into consideration factors such as: human migration,
stimulated in the last years by the recession, high skilled people mobility and that
other regions can be more attractive.
Table 3
Human capital, GDP per capita and employment rate in the regions of Romania
Region
Human capital
(average 2000-
2009)
GDP per capita
(average 1997-
2008)
Employment rate
(average 1999-
2009)
North-West 45,04 6525 58,38
Central 38,67 7016,67 56,35
North-East 28,41 4725,00 61,95
South-East 23,87 6125,00 56,38
South-Muntenia 16,67 5758,33 60,42
Bucureşti-Ilfov 150,03 14491,67 60,26
South -West Oltenia 27,17 5675,00 62,53
West 54,95 7766,67 59,04
Source: Own calculations based on Eurostat data (tables00094, tgs00007, tgs00037)
The  region  of  Bucureşti – Ilfov  is the  richest  in  human  capital  and  in
wealth. Regions as North-East, South-West Oltenia and South-Muntenia with a
poor human capital endowment have a low level of GDP per capita. But South-
Muntenia with the lowest level of human capital endowment, is not the poorest
region in Romania.
The correlation coefficient between the regional human capital (average)
and the regional GDP per capita is strongly positive: 0,97. The covariance between
human  capital  and  GDP  per  capita  is  112865,66  indicating,  as  well,  a  strong
correlation between the two variables. The general asumption that human capital
has a positive influence on the economic wealth is confirmed.
Table 4
Human capital and employment in the ICT sector
Region Human capital
(average 2000-
2009)
Employment in ICT(as %
in the total employment,
average 1999-2008)
Correlation
coefficient
North-West 45,04 1,68 0,89
Central 38,67 1,64 0,99
North-East 28,41 1,09 0,89
South-East 23,87 1,32 0,96
South-Muntenia 16,67 1,36 0,66
Bucureşti-Ilfov 150,03 5,80 0,97
South -West Oltenia 27,17 1,05 0,93
West 54,95 2,64 0,89
Average 48,10 2,07 0,98
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The table 4 highlights the relationship between the human capital and the
employment in the ICT sector (as % in the total employment). Employment in ICT
in  all  regions  is strongly  and positively  correlated  with  the human  capital,  the
differences  across  the  regions  are meaningless. As  an  average,  the  correlation
coefficient of 0,98 indicates a strong relation between the two variables. In the
region of South-Muntenia the correlation is the lowest, due to the very low level of
human capital.
Conclusions
The  accumulation  of  human  capital  stock  plays  a  key  role  for  the
macroeconomic  performance  and  employment across  the Romanian regions.
Analyzing various sets of statistical data and estimating the correlation between the
economic variables I found a strong and positive correlation (0,98) between human
capital (measured by tertiary students in the working population) and employment
in ICT sector. The general assumption that human capital has a positive influence
on the economic wealth is confirmed: human capital and regional GDP (measured
by GDP per capita) are positively and strongly correlated (0,97). My empirical
analysis  demonstrates  that  the  rate  of  economic  growth  is  associated  with  the
accumulation of human capital. A positive correlation between human capital and
economic growth is found (0,41), with disparities between regions: Bucureşti-Ilfov
(0,75) and South Est (0,08). Human capital and employment rate is strongly and
negatively correlated in all Romanian regions, except the region of  Bucureşti-
Ilfov. The explanation of this situation is the workforce migration between regions
and the high jobs attractiveness of the region of Bucureşti-Ilfov.
Further directions and policy implications
Further studies are needed to highlight the influence of migration between
the regions, the workforce mobility on the economic development and the regions’
jobs attractiveness. As well, the composition of the regional human capital have to
be  investigated and  the  impact  of  scientists  and  researchers  on  the  economic
growth.
Given the importance of local decisions to successful human capital policy
making and the need to ensure that flagship national and European initiatives like
Europe 2020 are effectively implemented, the author appreciates that Romanian
regions should design, develop and implement effective human capital strategies.
Such strategies should include priorities such as: shaping of educational institutions
towards the needs of the regional economy, the attraction of the particular types of
industry and business, integration of vulnerable social groups, aiming to build a
strategy for future regional prosperity based on human capital development.
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Note
NUTS is the EU standard for referencing the subdivision of countries into regions and cities
for  statistical  purposes. The  acronym  comes  from  the  French  nomenclature  d’unités
térritoriales statistiques: NUTS2 is the broadest of the three statistical classifications. It
includes but is not limited to European regions with a population of 800.000 to 3 million
inhabitants. There are 271 NUT2 regions.